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Gamification and Entrepreneurial Intentions

Introduction

Gamification and entrepreneurial intentions (EI) are two relevant topics in the business
literature that still lack empirical investigation. These areas have been mostly addressed
separately mainly from an organisational/service marketing perspective (Huotari and Hamari,
2017; Vesa et al., 2017) or from an educational perspective (Mwasalwiba, 2010; Lifian et al.,
2011). In this study we bridge both fields by investigating how gamification can influence the
El of a group of students of an online platform provided by a privately-owned company and
we explore the rationale for investing in this type of gamified products and gamification
businesses.

Gamification has been studied in a context of entrepreneurship education which has
become a serious matter for University administrators (Gielnik et al., 2015; Rauch and
Hulsink, 2015) with a clear impact on economic growth and employment (Audretsch et al.,
2011). But gamification is relevant not only from an educational standpoint. From a business
perspective, gamification is relevant and is gaining momentum as an established industry
segment with growth estimates of over US$ 11 billion by 2020 (Markets and Markets, 2016).
From the perspective of policy makers around the globe, many public and social institutions
are promoting motivation, engagement, and user experience as vital levers for public policy
goals in health, education or civic engagement (Nacke and Deterding, 2017) and gamification
is filling this niche (Deterding, 2015). From an academic perspective, gamification is a
relatively recent term that became popular with Deterding er al’s (2011) definition of
gamification as the use of game design elements in non-game contexts. Nacke and Deterding
(2017) stated that as a research field, gamification has risen to significance recently with no
sign of slowing growth, rapidly evolving from a novel research topic into a thriving multi-
disciplinary field.

As a result, gamification is not only a temporary buzzword, but instead a major trend that
future businesses should consider when dealing with their internal and external customers and
which can represent new sources of revenue through differentiated business models
(Storbacka et al., 2016; Lariviére et al., 2017). Private companies (such as the one considered
in this investigation) have developed games and gamification activities which are promoted to
other businesses and Universities as a means of helping employees, consumers and students
effectively experience situations to help them develop certain skills such as team work,

organisational procedures and a myriad of organisational best practices (Kristensson et al.,
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2017). Both games and gamification are attributed in research similar positive outcomes
regarding engagement, motivation and satisfaction (Deterding, et al., 2011; Huotari and
Hamari, 2012; Hamari et al., 2014; Seaborn and Fels, 2015).

In the gamified settings provided by the considered privately owned business, individuals
experience entrepreneurial situations or challenges without actually being in that situation
which enables the development of their El or attitudes. The company considered in this study
developed this particular platform aiming at firms that wanted to solve challenges in
collaboration with young talented students willing to engage in various projects. Some of the
participants are from Universities that are committed to entrepreneurship training, but many
others are young professionals that are seeking new development opportunities.

Schools, Universities and start-ups are amongst the larger clients of these companies that
develop gamification related products. Rauch and Hulsink (2015) have pointed out that
educators are developing alternative teaching formats that include games and simulations.
Universities and start-ups have become great adopters of new technologies and as such of
gamification tools. This has led to a rise in new companies that develop not only online
games, platforms and applications, but also to an array of research sponsored by European
funding and other institutions to assess their usability and their success.

Nonetheless, there is limited evidence and research is still scarce regarding the effects of
these gamified services on performance, motivation, engagement and the development of
desired behaviours (Storbacka, et al., 2016; Dichev and Dicheva, 2017; Kristensson et al.,
2017). Therefore, partnerships with these providers and development of further research on
their outcomes is essential going forward for the managerial and academic communities
(Maciuliené and SkarZzauskiené, 2016; Lariviere, et al., 2017).

The other area investigated in this research is El that according to Lifian and Fayolle
(2015) is a rapidly evolving field of research. In their bibliometric study they identified more
than 400 papers investigating EI in the last 10 years, but there are no references to the use of
gamification in relation to EI. And most publications in the EI field still focus on the links
between entrepreneurship education and behaviours (Gielnik et al., 2015; Rauch and Hulsink,
2015; Fayolle et al., 2016).

For these reasons, the present study tries to understand two research questions: (1) is there
any impact of gamification on EI?, and if this is the case, (2) how is gamification influencing
the different relationships between the antecedents of EI? This paper also tries to contribute to
companies offering gamification solutions with some suggestions regarding the development

and adoption of the gamified experiences and the online platforms to stimulate
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entrepreneurship. Thus, discussing the effects that might be present in adopting such
approaches in entrepreneurship training is also explored, contributing to both companies and
educators’ knowledge on training for EI with gamification.

To achieve this, this paper first provides a brief overview of the gamification and
entrepreneurship literature. This is followed by the development of the hypotheses suggested
for this study and then a description of the methodology employed. Finally, results are
presented and discussed. The paper concludes with limitations, suggestions for future research

as well as recommendations to business practitioners.

Gamification

Gamification has been defined as “the use of game design elements in non-game contexts”
(Deterding et al., 2011, p.2). Aligned with this, Robson, et al., (2016, p.411) define it as “the
application of game-design principles in order to change behaviours in non-game situations”.
This definition is similar to the one popularized by Deterding et al. (2011), but instead of
motivation they refer to change of behaviour. Robson et al., (2016) investigated how firms
gamify traditional approaches to create more appealing experiences that facilitate changes in
behaviour through employees and customer’s engagement. These authors argued that change
is channelled through extrinsic reinforcements and intrinsic rewards. In a similar vein, Barata
et al., (2017) suggest that gamification tries to engage users to adopt specific behaviours,
which is aligned with typical commercial definitions of gamified products. These definitions
suggest the existence of a common process where gamification includes three types of
elements or principles such as dynamics, mechanism and emotions (Hunicke et al., 2004).
Following this, according to Hamari, et al., (2014), gamification can be summarized into three
dimensions including: 1) motivational affordances, 2) psychological outcomes, and 3)
behavioural outcomes. Dichev and Dicheva (2017) go further and state that gamification is
not just a technology, but also a methodology that enables behavioural changes.

These categorizations of the field also suggest the presence of common characteristics
within the implementation of a gamification process. Although formal mandatory components
of gamification have not been identified, there are a few that are most commonly used or
referenced including: (1) experience points and levels (used for rankings and feedback and
progress purposes), (2) challenges or quests (tasks with clear goals and increasing difficulty
levels), (3) badges (that are distributed to boost motivation) and (4) leader boards (that

stimulate competitiveness and continuous improvement) (Barata et al., 2017). Similarly,



Werbach and Hunter (2012) refer to the trinity of gamification design elements: points,
badges (or levels), and leader boards.

Characterized by its multidisciplinary nature, this concept can be applied to various
theoretical fields and empirical domains with applications in areas such as marketing,
education, healthcare, human resources, training, environmental protection and wellbeing
(Seaborn and Fels, 2015). Its popularity in various fields can be attributed not only to
technological advances that enable the use of various online platforms and tracking devices,
but mostly to its foreseen potential to develop motivation, engagement, behavioural changes,
friendly competition and collaboration in different contexts, such as teaching, customer
engagement, employee performance and social loyalty (Dichev and Dicheva, 2017).

However, it is worth mentioning the criticism that has been attributed to its
multidisciplinary literature for confusing between terms (Deterding et al., 2011). Game-based
learning (learning games or serious games) uses an actual game to teach knowledge and skills
whilst gamification uses a few game elements. A simulation is in turn a re-creation of
circumstances you could encounter in the real world that requires problem-solving and
decision making. Unlike a game or a simulation, in gamification learners do not necessarily
play an entire game from start to finish. Instead they take part in activities that may include
video or mobile game elements such as earning points, overcoming a challenge or receiving
badges for accomplishing tasks (Kapp, 2014).

In a business research context, gamification has been mainly applied to motivate users to
engage with an application or service, usually by making it more ‘fun’ to use (Deterding,
2011). This author proposed a model based on the concept of motivational affordances
(Zhang, 2008) and need satisfaction theories, in particular the self-determination theory (Deci
and Ryan, 1985; Ryan and Deci, 2000; Ryan and Deci, 2002). Although other theories have
been used to study gamification, such as for example the goal-setting theory (Gollwitzer and
Oettingen, 2012), the self-determination theory (SDT) is to date the most-frequently used
psychological theory in gamification research (Seaborn and Fels, 2015). SDT focuses on
innate growth and psychological needs (including the need to feel competent, the need for
autonomy and the need to feel connected to others) and circumstances required to boost the
development process of those needs (Ryan and Deci, 2000). Following this theory, it is
claimed that the mere fact of transferring elements from game to non-game contexts does not
lead to motivational affordances. This theory argues that these elements must be necessarily
situated. This situation will shape the usage, meaning, and consequential motivational

affordances. In this study, the various challenges provided by the Studyka platform to
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participants create these situations through recreation that shape the usage, meaning and
subsequent motivational affordances.

Barata et al. (2017) give a detailed description of different uses of gamification in
education such as numerical methods, biology, programming, amongst others, but they do not
mention entrepreneurship. According to Barata et al. (2017), gamification of education is a
recent subject, and research shows promising results. Research has suggested that
gamification may increase students’ activity (Denny, 2013) and performance (Dominguez, et
al., 2013), but there is still a lack of empirical studies, specifically in what refers to
entrepreneurship. Additionally, Nacke and Deterding (2017) suggest that there is a lack of
studies that assess other behavioural outcomes beyond the typically assessed. To our
knowledge, there are no other studies that investigate the impact of gamification on EI. Our

research aims at shedding some light over this gap.

Entrepreneurship

Entrepreneurship is a field that always generates a lot of interest, either because people
imagine that they could start their own enterprises or because they admire others that have
done so. Understanding what entrepreneurship is and its associated theories is fundamental
(Fiet, 2001ab), but more importantly, addressing the gap between what and how it manifests
and how it is trained (either in the context of private companies or Universities) becomes the
important dilemma to address (Gielnik et al., 2015; Rauch and Hulsink, 2015; Sidhu et al.,
2015).

First introduced in Universities curricula in the 1970s, entrepreneurship became a
discipline and is taught in most Business Schools around the world under one form or the
other with varying curriculums (Vesper and Gartner, 1997). Still, teaching entrepreneurship is
a contentious topic, hence the gap in the market for gamified products and companies that sell
the promise of entrepreneurship training (Fayolle et al., 2016).

There has been a lot of discussion in the managerial literature regarding whether
entrepreneurship is an innate set of attributes or whether it is something that can be learned or
taught (Boulton and Turner, 2005; Mellor, et al., 2009; Fayolle et al., 2016; Kamovich and
Foss, 2017). Thus, some authors argue that entrepreneurial disposition increases with
education (e.g., Giacomin et al., 2011; Rauch and Hulsink, 2015) whilst others state that
education diminishes entrepreneurial aspiration (e.g., Laukkanen, 2000).

Whether you consider it innate or not, or a mix of both views, the truth is that this is

definitely a phenomenon that has been on the rise and that has seen a significant interest from
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both practitioners and academics given its common associations to employability and
economic growth (Baron and Shane, 2008; Koe et al., 2012).

In educational settings, students learn more if they actually have experiences and do
something instead of just hearing about it in theory in the context of a classroom, which
would be typical in a traditional and old-fashioned teaching style (Kolb, 1984; Fiet, 2001ab;
Kolb and Kolb, 2005). Fortunately, the Higher Education (HE) sector has evolved and the
traditional one-way teacher centred approach is no longer the common practice (Fry et al.,
2009). This is also true in a business context where training skills, particularly entrepreneurial
related skills, has evolved substantially from when it first emerged (Douglas and Shepherd,
2002). It is also well documented that your learning will improve with peers’ interaction in
the same form as it will improve when you get to experience things and transfer the feelings
of those experiments into a real context (Ryan and Deci, 2000; Hamari, 2013).

Nonetheless, entrepreneurship training is not easy, particularly because most studies are
unable to establish longitudinal approaches and direct relationships between the training and
entrepreneurial behaviours (Fayolle et al., 2016; Kamovich and Foss, 2017). Consequently,
research has focused on the development of EIl as a proxy of entrepreneurship behaviours
(Carr and Sequeira, 2007; Kautonen et al., 2009, 2015; Schwarz et al., 2009).

Entrepreneurial Intentions (EI)

Since the late 1980s, a considerable body of literature has addressed the concept of
entrepreneurial intentions (EI) (Kautonen et al., 2015). EI refers to “the intention to start a
new business” (Pillis and Reardon, 2007, p.383), hence used as a measure associated to
entrepreneurship. Studying EI using socio-cognitive frameworks has been deemed appropriate
by the academic community (Zhao et al., 2005). An example is the theory of planned
behaviour (TPB) which is commonly used and supported by scholars in the study of El as it
enables the understanding of the links between these intentions and behaviours (e.g., Norris
and Carsrud, 1993; Krueger et al., 2000; Li, 2007; Engle, et al., 2010; Pihie and Bagheri,
2011; Rauch and Hulsink, 2015). According to the TPB, intentions are the single best
predictor of most planned behaviour, including entrepreneurial behaviour (Krueger et al.,
2000; Kolvereid and Isaksen, 2006). Intention refers to “the indication of how hard people are
willing to try, of how much an effort they are planning to exert, in order to perform the
behavior” (Ajzen, 1991, p.181). This theory sees intentions as resulting from attitudes,
perceived behavioural control, and subjective norms (see figure 1). Furthermore, research has

also suggested new frameworks for El based on this theory. For example, in their conceptual
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paper, Koe et al. (2012) propose a research framework based on Ajzen's (1991) theory of
planned behavior (TPB) to study EI among millennial generation in Malaysia. Their
framework focuses on knowledge, experience and ties as the independent variables, and on
attitude, social norm, perceived behavioural control and personality traits as the mediating

variables.

- FIGURE 1-ABOUT HERE

In applying TPB to El, Attitude toward the Behaviour (ATT) (also known as personal
attraction) indicates the level to which the individual has a positive or negative evaluation on
being an entrepreneur (Ozaralli and Rivenburgh, 2016). These attitudes are developed based
on the beliefs regarding the consequences (intrinsic and extrinsic rewards) of the considered
behaviour (Ajzen, 2005), in this case entrepreneurship or entrepreneurial behaviours. When
considering entrepreneurship, these consequences are usually seen as having a positive impact
on the intention to start a new venture (Choo and Wong 2006; Vanevenhoven and Liguori
2013).

In turn, Subjective Norms (SN) relate to the opinions of others (such as peers, family,
friends, etc.) with regards to the decision to engage in entrepreneurship behaviours. These
opinions work as our frame of reference when making decisions (Ozaralli and Rivenburgh,
2016). Overall, research as shown a weak influence of subjective norms on intentions
(Armitage and Conner, 2001).

Unlike the previous concepts that relate to external perceptions or opinions, Perceived
Behavioural Control (PBC) refers to the individual’s own opinion, self-confidence and self-
assurance on the ability to perform the considered behaviour (Ajzen, 2005). PBC is also
known as self-efficacy in entrepreneurial settings and has been positively associated with

entrepreneurial behaviours (Krueger et al., 2000; Lifian, 2008).

Gamification and Entrepreneurship

Very little has been done on gamification and entrepreneurship. The literature is scarce and so
is the empirical evidence. Moreover, some studies still argue over the effects of gamification
(Sailer et al., 2017), as well as over the effects of the development of entrepreneurship skills
on EIl (e.g., Bae et al., 2014). With this in mind, the purpose of this research project was to

address this by investigating the impact of gamification on EI and also on all the other



antecedents of this construct according to the TPB namely Attitude toward the Behaviour,
Subjective Norms and Perceived Behavioural Control.

Forming entrepreneurial mind-sets demands the adoption of innovative teaching methods
and content that may break with traditional approaches (Sidhu et al., 2015; Gielnik et al.,
2015; Rauch and Hulsink, 2015). In line with this, games (e.g., Antonaci, et al., 2015;
Fellnhofer, 2015; Kearney et al.,, 2016) and gamification have been used to foster
entrepreneurship (e.g., Ruiz-Alba et al., 2016; Rughinis et al., 2016). The use of gamification
to support the development of EI and behaviours is supported by gamification definitions
which suggest that gamification attempts to engage users to influence specific behaviours
(Deterding et al., 2011; Barata et al., 2017; Robson et al., 2016).

However, it is worth mentioning that more examples of research using games/serious
games and simulations to develop entrepreneurship could be found in journal articles than
actual experiences of gamification. This shows the lack of empirical research available on
actual gamification effects and its relationship with EI. The present research tries to address
this gap by providing clear evidence using a well-established framework in EI to demonstrate
the impact of gamification.

As a result, both scholars and practitioners have called for further studies and
investigations into the drivers, pedagogical methods and effects of entrepreneurial outcomes
(Phan et al., 2009; Verzat et al., 2009; Kobia and Sikalieh, 2010; Sidhu et al., 2015), hence
the focus of this study where there is an attempt to shed some light over (1) the development

of gamified products and (2) the effects of that gamified context on the development of EI.

Research Framework and Hypotheses

The rationale supporting the training of EI using gamification is based on the Self-
Determination Theory principles (Deci and Ryan, 1985; Ryan and Deci, 2000; Ryan and
Deci, 2002). Within the remits of this theoretical approach, adding game-like elements to
learning activities will create immersion in a way similar to what happens in games (Verzat et
al., 2009; Codish and Ravid, 2015), where individuals can make their own decisions and learn
inductively (Prince and Felder, 2006), thus strengthening their creativity and retention
(Prince, 2004; Caponetto et al., 2014). This is then expected to contribute to the change in
behaviours (Holman et al., 2013). Given this, and because TPB aligns with the study of El, it
also seems to be the appropriate framework to investigate gamification outcomes related to
El



Overall, research has supported the use of TBP in the study of entrepreneurship and
confirmed the relationships between the variables in this model (Krueger et al., 2000; Lifian,
2008; Lifian et al., 2011; Veciana et al., 2005; lakovleva et al., 2011; Kautonen et al., 2015;
Rauch and Hulsink, 2015). As a result, the relationships between these variables are expected
to be similar and actually be enhanced in a context of gamification given the expected
behavioural/motivational changes attributed to gamification (Deterding et al., 2011; Robson
et al., 2016; Barata et al., 2017; Huotari and Hamari, 2017).

Our aim is not therefore to test TPB effects as this has been extensively done in the past
(Armitage & Conner, 2001). Instead, our aim is to show that these effects are present as
expected but, more importantly, that they are enhanced by the use of gamification, hence the
choice of this well-established framework and the methodological choices with before and

after the gamification experience analysis.

Entrepreneurial intentions (EI)

In an attempt to explore the differences between EI variables, Do Paco et al. (2011) use TPB
and a questionnaire based on Lifidn and Chen (2009). They concluded that TPB was an
appropriate model to the development of El in pedagogical and learning settings and
emphasised the importance of entrepreneurship educational programmes to the development
of skills related to entrepreneurship.

Fayolle et al. (2006) explored the impact of entrepreneurship education programmes and
demonstrated they had a strong measurable impact on students’ entrepreneurial intention and
a positive, but not very significant, impact on their perceived behavioural control. lakovleva
and Kolvereid (2008) explore whether the TPB (Ajzen, 1991) and the model of the
entrepreneurial event (Shapero and Sokol, 1982) can be integrated into one model of
entrepreneurial intentions. Their results show that the two intention models can be
successfully integrated into one, where attitude, subjective norm and perceived behavioural
control determine desirability-feasibility, which in turn, determines intentions. They also
clarify the differences between different types of entrepreneurial intentions (acquire a
business, become self-employed and to start and run a business).

Schwarz et al. (2009) found significant differences in entrepreneurial intent regarding age,
gender and field of study. They showed that male students were more enthusiastic about
business ownership than their female counterparts.

Engle et al. (2010) investigated TPB and found that it predicts successfully entrepreneurial
intent in each of the study countries. They also found that the significant contributing model
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elements differ by country as does the percent of the variance explained by the model,
although one model element, social norms, was a significant predictor of entrepreneurial
intent in each country.

lakovleva et al. (2011) found that respondents from developing countries have stronger
entrepreneurial intentions than those from developed countries. Moreover, the respondents
from developing countries also score higher on the theory’s antecedents of entrepreneurial
intentions — attitudes, subjective norms, and perceived behavioural control — than respondents
from developed countries.

Heuer and Kolvereid (2014) examined the relationship between entrepreneurship education
and entrepreneurial behaviour, comparing the effectiveness of frequently used
entrepreneurship education teaching approaches. Results showed a strong direct relationship
between participation in extensive education programmes in entrepreneurship and EI.

Soomro and Shah (2015) studied the attitudes and intentions of individuals towards
entrepreneurship. They found a significant and positive correlation between entrepreneurship
intention and attitudes towards entrepreneurship. A high correlation was found between
entrepreneurship intentions and attitudes towards behaviour and low correlation was found
between innovation and attitudes towards behaviour.

Karimi et al. (2017) explored the EI TBP model in Iran and all variables showed
relationships with El, whether these were direct or indirect relationships. They explain the
differences from typical outcomes with cultural variables. Perceived contextual support and
barriers indirectly related to EI through proximal PBC while apparent barriers also directly
related to El.

Given that these findings have been broadly established in the literature, it is expected that
the effects portrayed by the TBP model can be, not only maintained, but also reinforced
through the use of a gamified setting. This is supported by the self-determination theory
principles (Deterding et al., 2011; Robson et al., 2016; Barata et al., 2017; Huotari and
Hamari, 2017). Hence, the following hypothesis is proposed:

H1. Entrepreneurial intentions will be higher after the gamification experience.
Attitude toward the Behaviour (ATT)

Keong and Hirst (2010) used the TPB model to foretell innovation adoption behaviours.

They were able to support all TBP relationships, particularly with regards to attitudes and
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subjective norms which revealed to be significant predictors of intentions, subsequently
predicting innovation adoption behaviours.

Krueger et al. (2000) investigated and compared the effects of TPB and Shapero’s model
of the entrepreneurial event (SEE). They concluded that intentions are the single best
predictor of any planned behaviour, including entrepreneurship. They also stated that role
models will affect entrepreneurial intentions only if they change attitudes and beliefs such as
perceived self-efficacy.

Souitaris et al. (2007) results illustrate that entrepreneurship programmes promote some
entrepreneurial attitudes and the overall entrepreneurial intention and that inspiration (a
construct with an emotional element) is the programmes' most influential benefit.

Fretschner and Weber (2013) develop an “entrepreneurship education model” (EEM)
based on TPB. They found support for the proposed causal link from awareness education to
students’ entrepreneurial attitudes derived in the EEM. They also found that PBC is not a
relevant predictor of start-up intentions in an awareness setting. Most importantly they were
able to demonstrate two course-induced effects on students’ belief systems determining their
personal attitude: the corruption effect of extrinsic motivation and a shift in locus of control.

Solesvik et al. (2013) concluded that entrepreneurship-specific education (ESE) students
reported higher intensity of entrepreneurial mindset. Further, ESE students who accumulated
the connection entrepreneurial alertness asset reported higher intensity of entrepreneurial
mindset. ESE students were more oriented to higher entrepreneurial mindset when they had
accumulated more connection entrepreneurial alertness asset. ESE students who accumulated
the risk-taking propensity asset reported lower intensity of entrepreneurial mindset. ESE
students were more oriented to higher entrepreneurial mindset when they perceived less risk.

Using TBP, Lapkin et al. (2015) predicted health professional students' behavioural
intentions with regards to medication safety and collaborative practice, determining the
influence of attitudes, subjective norms, and perceived control on behavioural intentions.
Their results showed strong prediction in comparison to previous studies and showed that
attitude was the most significant predictor of participants' intention to collaborate with other
team members to improve medication safety.

Wach and Wojciechowski (2016) confirmed the relationships between attitude towards
entrepreneurship, subjective norms and perceived behavioural control and EI of students.
They also discovered that the risk attitude was a determining factor, extending TPB to include

risk propensity as a separate variable describing attitude towards entrepreneurship.
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As these examples demonstrate, the literature tends to offer positive effects of attitudes
towards behaviours; therefore, the following hypothesis is suggested:

H2. Attitude toward behaviour (ATT) will be higher after the gamification experience.

Perceived Behavioural Control (PBC)

Following the TPB literature, PBC (or self-efficacy as it is sometimes measured) tends to
exhibit a positive effect on EI (Krueger et al., 2000; Lifian, 2008). In their review of TPB,
Armitage and Conner (2001) found that PBC accounted for significant amounts of variance in
intention and behaviour.

Brown et al. (2003) looked at the attitudes of pharmacists regarding independent pharmacy
ownership. Overall, they found a favourable attitude toward independent pharmacy
ownership, strengthened by beliefs that ownership would improve their business and
professional autonomy as well as enable patient loyalty. Pharmacists with a higher interest in
pursuing ownership and those with advanced training certifications had significantly more
favourable attitudes toward ownership than their counterparts.

In his investigation, Lifian (2008) found an effect of both subjective norms and perceived
behavioural control on El, but with a stronger effect of the later variable.

BarNir et al. (2011) findings suggest that role models have a significant and positive
impact on intention, that gender moderated the effects, and that self-efficacy mediated it. A
moderated mediation relationship was observed such that, for women, role models had
stronger influence on self-efficacy, which, in turn, influenced entrepreneurial career intention.

Ferreira et al. (2012) found that the need for achievement, self-confidence, and personal
attitude had a positive effect on El. They also concluded that subjective norms and personal
attitude had an impact on perceived behavioural control.

Solesvik et al. (2012) found that students reporting higher levels of attitude toward the
behaviour (i.e. enterprise) and perceived behavioural control were more likely to report the
formation of entrepreneurial intentions.

Piperopoulos and Dimov (2015) results show that higher self-efficacy is associated with
lower entrepreneurial intentions in the theoretically oriented courses and higher
entrepreneurial intentions in the practically oriented courses.

Rauch and Hulsink (2015) supported entrepreneurship education and found that students
participating in entrepreneurship education showed an increase in attitudes and perceived

behavioural control. These students also shown higher entrepreneurial intentions at the end of
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the program. Their results also suggest that entrepreneurial intentions mediate the effect of
entrepreneurship education on subsequent entrepreneurial behaviour.

Westhead and Solesvik (2016) demonstrated that entrepreneurship education (EE) students
reported high intensity of intention highlighting the role of gender as a differentiating factor.
Women were significantly less likely to report high intensity of intention; however, those
citing the alertness skill were more likely to report high intensity of intention than non-EE
women students. Both male EE and non-EE students citing the risk perception skill reported
higher intention, whereas women EE students citing the risk perception skill reported lower
intention.

As a result, gamification is expected to positively influence the effects of PBC, hence:

H3. Perceived behavioural control (PBC) will be higher after the gamification experience.

Subjective Norms (SN)

Most of the research has shown limited or no influence of subjective norms on intentions
(Armitage and Conner 2001). For example, Gelderen et al. (2008) studied the EI of business
students applying the TPB model as a theoretical background. They found that the two most
important variables to explain El are entrepreneurial alertness and the importance attached to
financial security (that is their attitude towards the behaviour), but they found very limited
support for subjective norms.

Lifian and Chen (2009) highlight the impact of culture in TPB effects and dimensions.
They support the use of the model to measure entrepreneurial intentions and demonstrate that
four of the five original core-model relationships were significant. SN would exert its
influence on both attitude and PBC (which in turn explain intention), but not directly on
intention.

Moriano et al. (2011) studied EI across cultures using TPB with a sample of 1,074 students
from Germany, India, Iran, Poland, Spain, and The Netherlands. This study revealed universal
effects of attitudes and perceived behavioural control (self-efficacy) on El, but the effects of
subjective norm were influenced by culture.

Karimi et al. (2014) results supported the TPB hypothesized relationships showing that
entrepreneurial role models indirectly influence Els via the antecedents of intention. No
gender differences in the relationship between PBC and Els were found. Nonetheless, gender
moderated the other relationships within the TPB. Attitude towards entrepreneurship was a

weaker predictor and SN a stronger predictor of Els for female students than for their male

14



counterparts. PBC and attitudes towards entrepreneurship were also more strongly influenced
by role models for females as opposed to male students.

Ruiz-Alba et al. (2015) found that perceived behavioural control and attitudes had an
impact on the EI of university students towards entrepreneurship whilst subjective norms did
not. They also highlight the role of gender showing that gender has a moderating effect and a
positive influence for women in the relationship between SN and the PBC.

Alonso-Galicia (2015) also supported the role of gender from a different angle. Their
results demonstrated that the influence of close social groups is perceived differently, i.e., the
support received for academics’ attitudes and perceptions of control over the development of
El is different for males and females.

This means that Subjective Norms (that is, the influence of opinions of others) would not
be expected to have major changes on EI even when considered in a context of gamification,

hence the hypothesis suggested:

H4. Subjective norms (SN) will not be higher after the gamification experience.

Methodology

To address the identified research gap and investigate the hypothesised relationships of TBP
for El in a gamified context, the present study adopted a mainly quantitative research strategy,
using self-administered questionnaires.

In particular, a mixed experimental design with repeated measurements has been
implemented with a within subject factor with two levels (moments of evaluation of the
dependent variables) and a control variable (gender of respondent).

To ensure that the experience that is being analysed here could be classified as
gamification, a table (based on the prior literature review) was developed that shows that most
of the elements that define gamification were present in our study (see Table 1). The authors
of this study worked closely with the owners and top management of the company to design

the research methodology before the experiment was conducted.

Variables and measurement instruments

As shown by the studies previously mentioned, overall scholars have supported the use of
SDT to explore gamification effects and the use of TPB to investigate El and various
empirical instruments are available for research replication. Lifian and Chen (2009), using

TPB as the theoretical framework, developed measurement instruments for the case of EI and
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for other variables relevant for EI such as Attitude toward the Behaviour, Subjective Norms
and Perceived Behavioural Control. These scales have shown accepted levels of
psychometric properties and are adapted to the specific context of entrepreneurship, for that
reason it was convenient to use them in this study.

The questionnaire was revised by 6 academics and 5 managers of the company and a pilot
test was conducted. The independent variable or treatment consists of a gamification
experience organised by Studyka, the privately-owned company in charge of the online
platform.

Studyka (which has been recently renamed as Agorize) is a start-up that has been
specializing in open innovation challenges since 2010. Agorize helps large corporations to
efficiently engage with high-value communities from all around the world such as IT profiles,
start-ups and students in order to get direct access to new disruptive ideas and upcoming high
profiles. Many international companies trust Agorize to implement their gamification
experiences including Google, Microsoft, Bank of America, Uber, Paypal, Great Place to
Work, HP, Orange, Philips, Allianz, AXA, Publicis, Unibail-Rodamco, Vinci, Engie and
Ericsson. Agorize’s mission is to be the missing link between companies and organizations
seeking out innovative ideas, talent, partnerships and digital transformation as well as
innovators from across the world who want to be identified by and provide value to
organizations and businesses.

The challenges set in the online platform help participants get real-world, hands-on
learning and experience while competing for the chance of winning prizes and networking
opportunities using gamification. Robson et al. (2016) identified four different parties
involved in gamified experiences: players, designers, spectators and observers. These authors
clearly pointed that understanding different players is key to creating successful gamification
experiences. In this study the designers of the experience were trained to have a full
understanding of the players in order to customise the gamified experience. The gamified
experience was work-related, based on real business problematics. Students were working in
teams of 3 to 5 people and had one month to work on their idea before uploading their
document on Studyka’s platform.

The dependent variables are formed by the change produced in EI, and by other variables
that have been proved to be relevant to El such as Attitude toward the Behaviour, Subjective
Norms and Perceived Behavioural Control. Finally, the gender of respondent is used as a
control variable to know whether the gamification experience has a different influence in men

and women.

16



Data collection

In this research, gamification is characterized by the trinity of gamification design elements
including points, badges (or levels), and leader boards (Werbach and Hunter, 2012) (detailed
in Table 1). These are also three of the four elements earlier identified by Barata et al. (2017):
(1) experience points and levels, (2) challenges or quests, (3) badges-and (4) leader boards.

—TABLE 1 - ABOUT HERE

The survey was conducted twice: before and after the gamification experience. In both
cases the same questionnaire was used. Data was collected from the online platform managed
by coordinators of this challenge.

The first round of the survey was conducted three days before the beginning of the
challenge. The online survey was uploaded in the same platform where the challenge took
place. Researchers did not have access to personal data of the participants since this was done
by the owners of the platform, in particular by the coordinator of innovation challenges that
had the legal permission to contact with participants according to data protection legislation in
France where they operate. The second round of the survey was conducted 22 days after the

challenge began.

Participants

The selection of participants was done through a non-probabilistic convenience sampling
method. In the first round 540 valid responses were collected and in the second round 356
valid responses were collected. Participants agreeing to participate voluntarily introduced
their email in one of the fields of the questionnaire. In total 281 could be identified and
matched as valid responses having participated in the first and in the second rounds of data
collection. There were 61 questionnaires that had similar emails but not exactly the same, so
to gain accuracy these were discarded. Finally, 220 valid questionnaires were kept and
statistically analysed to compare effects before and after the gamification experience.

The age of participants was mainly between 18 and 24 years old (84.27%) and between 25
and 30 years old (13.51%). Gender was almost equally distributed (52.50% female and
47.20% male). Regarding academic background, most of them had and Undergraduate or
Postgraduate degree with four (43.60%) or more years of study at University (25.60%).

Finally, a high percentage of participants had professional experience (88.64%).
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Results and Discussion

Mixed analysis of variance (ANOVA) has been used to test the proposed hypotheses with a
within-subject independent variable (gamification experience) and a between-subjects control
variable (gender). The dependent variables used are El, and Attitude toward the Behaviour,
Subjective Norms and Perceived Behavioural Control.

Firstly, it is necessary to test whether the measurement instruments utilized in this study
have convergent and discriminant validity. For that purpose, a confirmatory model has been
estimated through generalized structured component analysis, in which all the latent variables
have been specified as reflective. Bootstrap method with 500 repetitions has been used to
determine the standard error of each estimated coefficient (Hwang and Takane, 2014). Results
show that the model explains 66% of the variance of all indicators (FIT = 65.95%; AFIT =
65.77%), that the explained proportion of covariance matrix is very high (GFI = 0.99; AGFI =
0.99) and that the standardized root mean square residuals, an index that is a badness-of-fit
statistic, is low (SRMR = 0.10).

All the indicators show a very high standardized relationship (>0.70) and significant
(p<0.01) with their respective latent variable. This shows that these are adequate ways of
measuring how latent variables are reflected. The lowest level in composite reliability is 0.88.
This indicates that the measurement instruments used in this study have internal consistency.
The average variance extracted (AVE) obtained a value above 0.67 which indicates that the
latent variables and the indicators are sharing a high level of variability. All above shows that
the measurement instruments used for this study have convergent validity (Table 2).

—TABLE 2 - ABOUT HERE

Discriminant validity is the extent to which a measure does not correlate with other
constructs from which it is supposed to differ. A way of testing it is by showing that the
variance that the latent variables are sharing with their AVE indicators is higher than the
square of the correlation between each pair of latent variables (Fornell and Larcker, 1981).
This condition is met in all cases that were analysed in this study (Table 3). Therefore, the

measurement instruments used in this study have discriminant validity.

— TABLE 3 - ABOUT HERE
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Once that convergent and discriminant validity of the scales have been confirmed, four
new variables were created averaging the items that are measuring each one of them for each
respondent. These variables constitute the group of dependent variables that will be used to
test the effect of the gamification experience.

Regarding EI, H1 proposed that EI would be higher after the gamification experience.
Results show two main effects: one related to between-subjects factor (gender) and the second
one related to within-subjects factor (gamification experience). The interaction was not
significant therefore the effect of the gamification experience was similar for male and female
participants. In particular, men show a higher entrepreneurial intention than women (M., =
4.76 vs My, omen = 3.76; p < 0.01). With regards to the effects of the gamification
experience, the intention of becoming an entrepreneur is higher after the gamification
experience (Mgfrer = 4.95 VS Mperore = 4.18;p < 0.01) (Tables 4 and 5). Thus, H1
receives empirical support. Regarding the assumptions of the model, residuals follow a
normal distribution (d = 0.82;p = 0.06) and the within and between variances are
homogeneous (F = 0.26;p = 0.61). However, it is not the same for between-subjects
variances (F = 7.59; p < 0.01), although this will have a small effect over the F statistic due
to the fact that groups are approximately equal (Dean and Voss, 1999:111-112; Keppel,
1991:98-99).

This is aligned with prior research that used the TBP model to measure El (Veciana et al.,
2005; Lifan et al., 2011; Kautonen et al., 2013), but more importantly it reinforces the role of
gamification in this process (Ruiz-Alba et al., 2016; Rughinis et al., 2016). Hence, the
relationships between these variables are expected to be enhanced in a context of gamification
given the expected behavioural/motivational changes attributed to gamification (Deterding et
al., 2011; Robson et al., 2016; Barata et al., 2017; Huotari and Hamari, 2017). According to
the literature, intentions are the single best predictor of most planned behaviour, including
entrepreneurial behaviour (Krueger et al., 2000; Kolvereid and Isaksen, 2006; Soomro and
Shah, 2015; Karimi et al., 2017). The fact that the participants were experiencing an actual
challenge that enabled them to experience the skills and situations mimicking real contexts
enabled them to feel more confident regarding entrepreneurial contexts and subsequently
enhancing their EIl. This supports gamification definitions which suggest that gamification
attempts to engage users to influence specific behaviours (Deterding et al., 2011; Barata et al.,
2017; Robson et al., 2016).
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In line with the TBP model and gamification assumptions, another reason that can explain
why El is higher after the gamification experience is because the attitude towards becoming
an entrepreneur (ATT) has been incremented after the gamification experience (H2). In
particular, ANOVA shows two main effects. The first one is produced between-subjects as
men exhibit a higher attitude towards entrepreneurship than women (M., =
5.27 vs Myyomen = 4.55;p < 0.01). The second main effect happens within-subjects and
highlights that attitude towards entrepreneurship is higher after the gamification experience
(Mafter = 4.95 Vs Mpefore = 4.84; p = 0.01), for that reason H2 receives empirical support.
The interaction between the factors was not significant therefore the effect of the gamification
experience is produced in a similar way for men and women (Tables 4 and 5). In this case,
residuals follow a normal distribution (d = 0.78;p = 0.89) and within-subject variances
(F=0.00;p=0.99) and between-subjects variances (F =0.13;p =0.72) are
homogeneous.

ATT refers to the evaluation on being an entrepreneur (Ozaralli and Rivenburgh, 2016) and
has been considered in the literature as a significant predictor of intentions (Keong and Hirst,
2010; Lapkin et al., 2015; Wach and Wojciechowski, 2016). In line with this, the findings of
the present research suggest that once participants experience actual situations through
gamification in which to develop their entrepreneurial skills, their ATT also improves. This
can be said to be a consequence of the actual process which includes rewards as the
challenges are being completed. The more challenges you complete, the more badges you
earn, the better your ranking is and subsequently your attitude towards the actual behavior
(being or becoming an entrepreneur) will also change accordingly as you will feel confident
you will be able to engage in those activities and use those skills in the future (which is
reflected in PBC explained next).

Another reason that could justify that EI results are higher after the gamification
experience is that perceived behavioural control (PBC) is also higher (H3). PBC refers to the
individual’s own opinion, self-confidence and self-assurance on the ability to perform the
considered behaviour (Ajzen, 2005) and has been positively associated with entrepreneurial
behaviours (Krueger et al., 2000; Lifian, 2008; Brown et al., 2003; Ferreira et al., 2012). The
results in the present study show once again two main effects, although interaction is not
significant. There is an effect of gender with men exhibiting a higher level of PBC than
women (M,en, = 4.14 vs M, omen = 3.58; p < 0.01). Secondly, PBC is higher after the
gamification experience (Myfier = 3.97 US Mpefore = 3.73). This allows the support of H3
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(Tables 4 and 5). The assumptions of ANOVA are met due to the fact that residuals follow a
normal distribution (d = 0.81;p = 0.33) and variances within and between-subjects are

respectively homogeneous (F = 0.05;p = 0.83,and F = 0.63; p = 0.43).

— TABLE 4 - ABOUT HERE

— TABLE 5 - ABOUT HERE

This aligns with the gamification literature that argued the positive effects of this process
and with Self-Determination Theory principles (Deci and Ryan, 1985; Ryan and Deci, 2000;
Ryan and Deci, 2002) which argues that adding game-like elements to learning activities
creates an immersion where individuals can: (1) make their own decisions and learn
inductively (Prince and Felder, 2006), (2) strengthen their creativity and retention (Prince,
2004; Caponetto et al., 2014) and (3) change/adjust behaviours (Holman et al., 2013).

Finally, H4 proposed that subjective norms were not expected to be different after the
gamification experience due to the fact that this does not depend on the individual but on
his/her the environment. SN are related to the opinions of others (such as peers, family,
friends, etc.) with regards to the decision to engage in entrepreneurship behaviours (Ozaralli
and Rivenburgh, 2016) and research has generally shown a feeble influence of SN on
intentions (Armitage and Conner, 2001; Gelderen et al., 2008; Moriano et al., 2011; Ruiz-
Alba et al., 2015).

Results are in line with the literature and the H4 suggested that a main effect can only be
observed due to the gender of the subject (M., = 5.35vs M,,pmen = 4.87;p < 0.01).
However, the main effect based on gamification experience was not significant (F =
0.15; p = 0.70) and the interaction was also not significant (F = 0.13; p = 0.72). Based on
what has been here exposed, it can be concluded that H4 receives empirical support (Tables 4
and 5). In this occasion, variances within and between-subjects are respectively homogeneous
(F=011;p=0.74and F = 0.1.59; p = 0.21,), but residuals do not follow a normal
distribution (d = 0.84;p < 0.01). Nevertheless, the breach of this assumption will have a
weak impact on the F statistic due to the high number of experimental units of each (Keppel,
1991).
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Conclusions

Gamification and El open interesting avenues of research due to the dearth research on the
field. Calling for a combination of different research areas and expertise knowledge, this first
empirical paper about the impact of gamification on EI can help researchers and practitioners
with regards to the impact of gamification on intentions and behaviour in general and in
particular in the context of entrepreneurial intentions.

Main findings of this investigation suggest an impact of ATT and PBC on El in line with
the literature (Veciana et al., 2005; Lifian et al., 2011; Kautonen et al., 2013; Ruiz-Alba et al.,
2016; Rughinis et al., 2016). Furthermore, these effects are enhanced through gamification as
expected based on the self-determination theory principles (Deterding et al., 2011; Robson et
al., 2016; Barata et al., 2017; Huotari and Hamari, 2017). Not only do these results support
existing theory but also bridge the gap between EI and gamification, combining both fields of
research and highlighting the benefits of using gamification when attempting to change
behaviours in particular towards entrepreneurship.

Managerial implications of these findings are related to the justification of investments
made by both the buyer and the supplier of the gamified experiences. Although technological
advances have promoted and enabled the development of this field, R&D in this context is
still an expensive ordeal so companies need to carefully consider whether to buy or make
their own games to train or influence the behaviours of their employees and customers. Our
experience suggests that most companies prefer to outsource these services and refer to other
companies (such as Studyka/Agorize) to supply and manage the gamification experiences.
The present investigation helps strengthen the case of Studyka/Agorize for the investment in
gamified experiences/products, but also strengthens their confidence regarding the outcomes
of their experiences.

Nonetheless, some limitations and suggestions for future research must be considered.
First, this investigation has not been conducted with a longitudinal design, therefore we are
unable to test the maintenance or decline of the achieved levels. Thus, this study did not
explore the type of players nor their motivations which could have shed light some light into
gamification, since it provides both utilitarian and hedonic benefits (Hamari, 2013; Hamari
and Kaoivisto, 2015).

Bartle (1996) argued that players can be classified based on two dimensions: player
orientation and player competitiveness. Following these dimensions, Robson et al (2016)
developed a typology of players in gamified experiences: strivers, scholars, slayers, socialites.

Therefore, future research should consider the extent to what gamification experiences can
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have differentiated impact on EI for each of the four types of players. Additionally, behaviour
can be influenced by different motivations that can be present at the same time (Hamari and
Koivisto, 2015). Hence, it would be interesting to investigate in future work how intrinsic and
extrinsic motivations of players can have differentiated impact on EI.

It is important to acknowledge some limitations due to the experimental design used in this
work. Experimental designs with intra-subject factors can threaten their internal validity due
to the practice and fatigue effects, as well as the sensitization effect (Mitchell and Jolley,
2007). To minimize the effect due to the practice, the questions of the final questionnaire
were randomized, while the impact of the fatigue effect can be considered negligible because
this experimental design was not very demanding and consists of attractive and interesting
tasks that are based on gamification. Finally, the sensitization effect has been controlled by
allowing enough time between the two measurements (22 days), including more questions in
the questionnaire so that the subject did not discover the objective of the investigation and
including a question asking expressly for this matter.

Finally, Robson et al. (2016) illustrated in their study some examples of failed
gamification experiences, emphasizing the lack of understanding of user needs by the
designers. Therefore, to plan gamification experiences that promote entrepreneurship, it
would be very important to assure that designers understand very well users’ needs before
designing gamification mechanics. Apart from that, not only the role of designers is critical,
but it is also important to assure an appropriate alignment of all the elements to the different
types of players. As such, further research is called into the development mechanisms used by
companies operating in this business since there seems to be currently a divide between
pedagogical research and outcomes, business ventures and computing related outcomes.
There is a need to bridge this gap since the future competitiveness of those businesses
engaging in gamification strongly depends on their ability to understand all these three main
areas, their implications, advantages and downfalls. Collaboration and a multidisciplinary
outlook on this process — whether this is done through partnerships with HE institutions,
developers or pedagogical experts — will be critical for future competitiveness in this business

and for the future positioning of gamification as a field of research.
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TABLES

Table 1. Gamification elements present in the current investigation (adapted from Werbach and Hunter, 2012; Barata et al., 2017).

Gamification Elements Presence in Studyka/Agorize gamification experience:

1. Points and Levels Participants get points when: they participate, go through the selection process, they are selected for the second round

and the final of the challenge.

There are different levels: three rounds to go through in each challenge, sometimes there are also evaluations which
are made by the public and not only people from the companies which organize the challenge. Participants get points

which create different levels of “expertise”.

2. Challenges or quests Challenges are at the heart of Studyka activity. For each challenge, you will find rewards of different nature: money,

gifts, reputation, network, job opportunities.

Each challenge implies the redaction of a creativity brief with clear objectives, expectations from the company and

goals.
3. Badges X Studyka develops badges but this was not the case when we collected data for the considered gamification experience.
4. Leaderboards Studyka develops a ranking of the participants regarding the number of points collected during the challenges. There is




an “individual ranking”, which ranks the individual participants and also a school ranking which is based on the

consolidation of the points obtained by the students of the different schools.

Train users for more It is not systematic, but it happens very often that the participants are mentored by a professional from the company
complex tasks organizing the challenge and/or by their own teachers (in case they are students) that function as mentors and coaches.
Technology Studyka became a Saas platform for challenges organization. They develop a lot of new features in order to make the

challenges “smoother” for the participants (the students but not only) and also the teachers and the companies.




Table 2. Reliability and convergent validity of measurement instruments.

Late
nt
variable Estimat Std. Cl_L Cl_U Composit AV
S Indicators e Error B B e reliability E
0.01
I am ready to do anything to be an entrepreneur 0.895 1 0.873 0.914
0.01
I will make every effort to start and run my own firm 0.871 5 0.838 0.897
0.03 0.72
El 0.939
I have very seriously thought of starting a firm 0.717 0 0.653 0.774 2
0.00
I am determined to create a firm in the future 0.916 9 0.898 0.932
0.01
My professional goal is to become an entrepreneur 0.898 1 0.876 0.918




ATT

PBC

I have the firm intention to start a firm some day

A career as entrepreneur is attractive for me

If I had the opportunity and resources, I’d like to start a firm

Being an entrepreneur would entail great satisfactions for me

To start a firm and keep it working would be easy for me

I am prepared to start a viable firm

If I tried to start a firm, I would have a high probability of succeeding

I know the necessary practical details to start a firm.

0.783

0.696

0.914

0.917

0.827

0.850

0.825

0.773

0.02

0.03

0.01

0.01

0.02

0.01

0.01

0.02

0.739

0.630

0.892

0.894

0.783

0.817

0.790

0.728

0.824

0.758

0.933

0.934

0.862

0.881

0.858

0.815

0.884

0.891

0.72

0.67




0.01

My friends would approve of my decision to start a business. 0.896 6 0.861 0.925
My immediate family would approve of my decision to start a 0.01 0.81
SN 0.929
business 0.892 4 0.864 0.918 3
0.01
My colleagues would approve of my decision to start a business 0.917 1 0.894 0.935




Table 3. Discriminant validity.

El ATT PBC SN
El 0.722
ATT 0.669 0.720
PBC 0.423 0.354 0.671
SN 0.314 0.469 0.329 0.813

Note. Squared correlation of latent variables below diagonal and "AVE" in the diagonal



Table 4. F-statistic and p-values (in parentheses) of the ANOVA for each dependent variable

Factors

Dependent variables

Gender

Gamification

Gamification x

Gender

El

27.62 (0.00)

7.61 (0.00)

1.93 (0.17)

ATT PBC
18.53 (0.00) 14.22 (0.00)
6.31 (0.01) 14.45 (0.00)
0.11 (0.74) 0.00 (0.95)

SN

8.10 (0.00)

0.15 (0.70)

0.13 (0.72)




Table 5. Mean and standard deviation for each dependent variable

Means Standard deviations
Factors Level AT AT PB
S El T PBC SN El T C SN
4.3 49 1.5 1.3
Gamificatio After 1 5 3.97 5.08 2 1 1.25 1.41
n Befor 4.1 4.8 15 13
e 8 4 3.73 511 4 5 1.21 1.41
Femal 3.7 45 1.3 1.2
e 6 5 3.58 4.87 5 6 1.15 1.43
Gender
4.7 5.2 1.5 1.3
Male 6 7 4.14 5.35 5 1 1.26 1.33




